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Collection statisticsThis short note highlights the work undertaken to prepare the treatment of the Leguminosae subfamily
Papilionoideae for the Flore du Gabon. Examples are given in the form of some maps prepared from the
BRAHMS database available inWageningen. Statistics of collection efforts in the country are presented speciﬁcal-
ly for papilionoids. The results show that the number of new records of papilionoid legumes for the Flora of
Gabon is still increasing and that the current knowledge of papilionoids in Gabon is far from complete.
© 2013 SAAB. Published by Elsevier B.V. All rights reserved.1. Introduction
In 2006, the National Herbarium of the Netherlands —Wageningen
branch (Herbarium Vadense) took over the production of the Flore du
Gabon from the Muséum National d'Histoire Naturelle in Paris. The
new editors aim at completing the series by 2018. The Leguminosae
subfamily Papilionoideae has not yet appeared, but was previously
treated by Pellegrin (1949). His “Les Légumineuses du Gabon,” includes
all then known Leguminosae (125 genera and 407 species).
In the meantime, Flore du Gabon published Caesalpinioideae in Vol.
15 (Aubréville, 1968)with 60 genera and 160 species, andMimosoideae
in Vol. 31 (Villiers, 1989) with 23 genera and 45 species. The
Papilionoideae volume (now under preparation by the ﬁrst author) will
comprise 62 genera and close to 300 species. The progress of the project
was communicated by Sosef and Florence (2007), Sosef et al. (2010).
TheHerbariumVadense inWageningen (WAG)has been conducting
collection missions in Gabon since 1968, and from 1984 onwards in of-
ﬁcial collaborationwith the Centre National de la Recherche Scientiﬁque
et Technologique (CENAREST) and the then established Herbier Nation-
al du Gabon in Libreville (LBV). Contacts with herbaria also interested in
the ﬂora of Gabon, such as BR, MO, K, and P, are close.
The Checklist of Gabonese vascular plants (Sosef et al., 2006) was
based on the BRAHMS (Biological Research andHerbariumManagement)
database and produced by a team of 22 authors.
The intention of this brief note is to report on theprogresswithﬂora-
writing on papilionoid legumes. Proper knowledge of the extant specieser Maesen).
y Elsevier B.V. All rights reserved.provides the basic data for further research, such as biogeography, and
monitoring for conservation purposes. It accompanies the poster
presented at the Legume Conference 2013 in Johannesburg.2. Materials and methods
During ﬁeld excursions for general collection purposes bymany col-
lectors, attention was paid to Papilionoideae, and species of rare occur-
rence were attempted to be obtained. Species of wide occurrence were
veriﬁed for their presence in Gabon, as some had not been collected
for the herbarium. Geographical locations were obtained with Garmin
or similar GPS apparatuses since about 1990, before that time the loca-
tions were plotted with ordinance maps prepared by the Institut
Géographique National (IGN) in France, or on common road maps and
the kilometre readings on a vehicle's odometer. The data were available
on the collection labels, or veriﬁed with available maps. Obviously for
specimens collected before 1920 or so, the data were occasionally very
imprecise. The GIS system employed by BRAHMS is ArcView.
Collection details of nearly all Gabonese plant collections are stored
in the BRAHMS (Version 7.0 and later) database of the National Herbar-
ium of the Netherlands. BRAHMS is not only very useful in ﬂora produc-
tion, but also permits biodiversity assessments (e.g. Wieringa and Sosef,
2011), biogeographic analyses, checklist production, etc., and is also
available on the internet (http://herbaria.plants.ox.ac.uk/bol/Gabon).
Apart from the specimens data from WAG, this database also includes
data received from BR, BRLU, MO, and P.
Preliminary analyses were done with the methods provided by the
BRAHMS system.
Commonherbariummethodswere employed, covering all Gabonese
specimens of Papilionoideae present in the herbaria of Wageningen
Table 1
Leguminosae— number of species in different subfamilies in Gabon.
Source Caesalp. Mimos. Papilion.
Pellegrin, 1949 149 39 219
Fl. du Gabon 1968/89 175 44 n.a.
Gabon Checklist 2006 206 48 218
Gabon our ﬁle n.a. n.a. 294
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went on a study visit during September 2012, and a considerable loan
from St. Louis (MO) that arrived in 2012. A further loan from Paris be-
came available for checking salient details. Flower details were studied,
where necessary, by boiling ﬂowers and dissecting under a binocular
microscope. The writing was effectuated by ﬁlling out an Excel ﬁle,
and transferring that information to aWordﬁle, so as to streamlinewrit-
ing and avoid lacunae (Vander Burg et al., 2010). Earlier productswhere
this method was successfully applied are the Flore analytique du Bénin
(Akoègninou et al., 2006) and the Malvaceae s.s. for the Flore du
Gabon (Van der Burg, 2013). New identiﬁcations were added to the
Gabon database, facilitating several analyses of the papilionoid diversity
of Gabon. The relative contribution of papilionoids to the ﬂora has been
calculated by dividing the papilionoid species diversity by the total
number of species known at a scale of grid cells of 15 × 15 minutes.
Only grid cellswith over 50 plant species knownwere taken into consid-
eration; to increase readability of the resulting map, areas with too few
known species were interpolated from surrounding cells.
3. Results: some statistics on papilionoids collected in Gabon
A few salient data are presented on the number of papilionoid spe-
cies in Gabon and the historical increase in the number of specimens
collected there (see Table 1).
Endemics: 8 taxa, 4 less than in the Gabon Checklist (Sosef et al.,
2006), because of the discovery of a wider distribution or due to revised
synonymy.
Near endemics: 17.Fig. 1. Species density of Leguminosae–Papilionoideae as percentage of total Gabonese higher p
50 known plant species.Species recently published: Eriosema batekense Van der Maesen and
Walters (2011), Platysepalum bambidiensisMaesen (2010).
Records new for Gabon: about 78 taxa of papilionoids have been
recorded since Pellegrin (1949) and 69 since the 2006 Checklist.
New species for Gabon still to be published: 2MillettiaWight & Arn.
(by Adomou et al.), 1 Crotalaria L., 1 Erythrina L. (Van der Maesen, in
press).
In Gabon, papilionoid species density is highest in the savanna areas,
such as the Batéké Plateaux, the Wonga-Wongué area, the savannas of
the Lopé reserve, and south of Tchibanga (Fig. 1). This map also shows
remarkably low percentages of papilionoids in a zone ranging from
the western limits of the Crystal Mountains to the western part of the
Chaillu Massif. This zone is nearly completely covered with forest,
which apparently is not the habitat for the majority of papilionoids.
However, this zone also proves to be the richest zone in general plant di-
versity of Gabon (André van Proosdij, personal comment), so the low
percentage may partly be caused by the larger number of other plant
species present in that zone. Still, we can conclude that papilionoid
species density patterns are different from the general pattern observed
in Gabon. The high papilionoid percentage dot seen in the centre of
eastern Gabon (Okondja area) is at least partly an artefact. This area
has been targeted by a special collection mission by Wieringa and
Hoekstra in 2008. For a test on a rapid biodiversity assessment method,
they were collecting only 10% of the ﬂora, including papilionoids. Next
to those of that mission, this grid cell only has limited other accessions,
resulting in a strongly biased high percentage for papilionoids.
As far as life forms are concerned, papilionoids contain more lianas
(46.8%) than the ﬂora as a whole (26.5%), and herbaceous climbers
(16.2 vs. 6.6%) (see Fig. 2). For other life forms this taxon differs little
from the average. There is only one papilionoid listed as an aquatic
species (Aeschynomene cristataVatke), against 87 in the Gabonese Flora.
To evaluate howmanymore papilionoids fromGabonwemay expect,
we have prepared a chart showing how many species of papilionoids
were known for Gabon in each year since the ﬁrst papilionoid was
collected in 1861. The aim of this chart is to evaluate if a) the number
of species has already stabilised and the curve is no longer mounting,
b) if the number of known species (and hence the curve) is still goinglant ﬂora. Map surface shows interpolated values using only 15′ × 15′ grid cells with over
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Fig. 2. Life forms of Gabonese papilionoids, as compared with all taxa of higher plants in Gabon, for which life forms are recorded (5219 out of 5842).
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going straight up with no signs of a slow-down. We want the curve to
show when a species was ﬁrst collected in Gabon, and not when it
was identiﬁed as such. For example, a speciesmight have been collected
for the ﬁrst time in 1901, but it was only identiﬁed to be that species in
2012. In our chart this species will be counted as known since 1901. We
prepared the chart by calculating for each year howmany species were
found that year for the ﬁrst time, and by adding up those numbers we
prepared an accumulation curve.
The result is shown in Fig. 3.
To our surprise the curve is still in phase c): the number of species
increases nearly every year, and no saturation is visible at all. However,
if wewould have prepared this chart in 1960, wemight have said it was
already in phase b) or even a), but the low increment in the period
1935–1960 is due to a nearly complete lack of collections in that period,
also visible in the overall collection effort chart per decade of Sosef et al.
(2006: Fig. 4.). No speciﬁc reasons are known for this lack, exceptWorld
War II.
Of course this graph is not just reﬂecting the state of knowledge of the
Gabonese papilionoids, it also clearly reﬂects collection effort, and the0
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Fig. 3. Accumulation curve of the number of species recorded for each year between 1860
and 2012.steep increase since about 1980 is due to intense collecting that started
after the National Herbarium of Gabon was created and MOUs were
establishedwith bothMissouri Botanic Gardens andWageningenUniver-
sity. Still it is striking that even over this period of intense collecting, the
increment stays more or less the same. This is caused not only by just
higher numbers of collections, but also by collecting in new areas and
new habitats, thereby touching upon new sources of species diversity.
To test this hypothesis, we prepared maps showing collection locali-
ties ofﬁrst records forGabonover four periods: 1) the early period before
1905, 2) the ﬁrst French era 1905–1960, 3) the second French era with
renewed French interest (1961–1977), and 4) the period of the Dutch,
the Americans and the National Herbarium of Gabon (Figs. 4–8). Indeed
these maps show that in the early period collecting was limited to only a
few areas. In the ﬁrst French periodmuchmorewidespread in collecting
effort is shown, mostly thanks to a single collector: George Le Testu. The
second French period was restricted to only a few localities again, while
the last period shows extensive collecting in many different, and also
new, areas of Gabon. In that last era also the savannas were vigorously
collected for the ﬁrst time (Fig. 8).
Given the steep slope the curve shows in the past fewyears, it is clear
that the current knowledge of papilionoids in Gabon is far from com-
plete, andwemay expectmanymore species to be found in the coming
years.
4. Conclusions
The knowledge on papilionoid legumes in Gabon is advancing with
the preparation of the ﬂora volume, that will enable the identiﬁcation
of species and analyses of many kinds.
Future collecting efforts should focus on endemic species as well as
common herbs and weeds, which are often overlooked by collectors;
and in general the savannahs have been less thoroughly screened than
forested areas. Little is known about cultivated legumes and statistics
are wanting. Only groundnuts and soybeans are listed by the FAO
(22,947 and 3,347MT respectively for Gabon in 2011) (FAOSTAT, 2013).
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